Resum@ : L1@tude de l a s o r p t i o n de l'amidon de pomme de t e r r e ii l ' e t a t n a t i f
g r a n u l a~~s e n t e des p a r t i c u l a r i t @ s s t r u c t u r a l e s (evaluation de l a c r i s t a l l i n i t e apparente decel@e par d i f f r a c t i o n X) e t thermodynamique (important phenomene d'hyst e r e s i s en l'absence de p o r o s i t e ) . Les r e s u l t a t s presentes ne permettent pas encore une synthsse e x p l i c a t i v e mais l e s e t a t s obtenus en desorption r e s u l t e n t probablement de faux e q u i l i b r e ii derive t r e s l e n t e .
Abstract : Results concerning water s o r p t i o n i n n a t i v e potato s t a r c h granules a r e presented f o r s t r u c t u r a l p r o p e r t i e s ( e v o l u t i o n o f apparent X-ray crys-. t a l l i n i t y w i t h water uptake) and f o r thermodynamical data ( l a r g e h y s t e r e s i s phenomenon i n the absence o f d e f i n i t e p o r o s i t y ) . A s y n t h e t i c explanation i s n o t y e t possible b u t the desorption pseudo e q u i l i b r i a observed are probably t r a n s i t o r y s t a t e s d r i f t i n g very slowly.
Starch i s the most important photosynthetized polysaccharide a f t e r c e l l ul o s e i n nature. I t i s t h e main reserve substance f o r a l o t o f higher p l a n t s and anenergysource f o r many organisms, from b a c t e r i a and molds t o the h i g h e r animals and man. Starch i s mainly e x t r a c t e d from maTze and potatoes and used e s s e n t i a l l y f o r food purposes (50 %) o r o t h e r numerous i n d u s t r i a l processings such as adhesives, coating, f l o c u l a t i n g , chemicals and b u i l d i n g m a t e r i a l s .
Starch granules (20 t o 80 , , i n diameter) are complex a r c h i t e c t u r e s o f concentric s h e l l s w i t h r a d i a l o r i e n t a t i o n s and can have very d i f f e r e n t shapes from the n e a r l y p e r f e c t sphere (wheat) t o the polyhedral granules i n r i c e . They are c o n s t i t u t e d o f two macromolecules, i n the case o f potato, the l i n e a r p o l y [1+4] D anhydroglucose (PD -400) c a l l e d "amylose" represents about 20 % o f the a r matter ; the r e s t i s made o f l a r g e branched "amylopectin" molecules (PD 105 t o 6 10 ) i n which s i d e chains are g r a f t e d about every 20 residues by a [1+6] bounds t o form a t r e e l i k e arrangement. Linear segments have a n a t u r a l tendency t o take a he1 i c a l conformation. With regard t o i t s hydration properties, s t a r c h can be considered as a t h e rmo-hydro p l a s t i c m a t e r i a l (me1 t i n g a t 60°C when saturated by water : g e l a t i n i z at i o n ) . Although 30 % appear t o be c r y s t a l l i n e , g i v i n g c l e a r X-ray d i f f r a c t i o n diagrams e s s e n t i a l l y when hydrated, a l l hydroxyls are f u l l y exchangeable as observed w i t h NMR. The s a t u r a t i o n (54 % Hz0 d.b.) would correspond t o o n l y 5 water molecules per anhydroglucose c y c l e ( 3 f r e e OH group5,if these were a l l f u l l y avail a b l e ) w h i l e n i t r o g e n surface area i s o n l y 0,2 m2/g a f t e r drying. The sorption.of water molecules modifies i n t e r h e l i c a l bonds and t h e s t r u c t u r a l f l u c t u a t i o n s are l i k e l y t o be accompanied by s t r a i n accumulation and r e l a x a t i o n . llany reviews have been made on the physical, biochemical and chemical p This l a t t e r q u a n t i f i e s t h e f i t t i n g q u a l i t y between experimental points and "GAB" model. VAN DEN BERG (1976) . The desorption heats o f w e t t i n g are higher than i n resorption, t h i s d i f f e r e n c e may be a t t r i b u t e d t o an endothermic term corresponding t o t h e energy o f swelling. An attempt t o q u a n t i f y hysteresis i s presented on f i g u r e 3. F o l l owing EVERETT 'S proposal (1955) t h e work o f compression done by t h e surrounding during a closed cycle i s i d e n t i f i e d w i t h the i r r e v e r s i b l e entropy production. I n t e g r a t i n g t h i s expression using GAB formula on t h e main hysteresis loop and graphical i n t e g r a t i o n f o r p a r t i a l scanning cycles, i t was p o s s i b l e t o compare t h e i r r e v e r s i b l e entropy production f o r each scanning loops. Considering o n l y the orders of magnitude, the more r e g u l a r s w e l l i n g i s associated w i t h a r a t h e r l i n e a r e v o l u t i o n o f i r r e v e r s i b l e entropy w h i l e desorption-resorpti on scannings present an i n f l e x i o n p o i n t around 9 % Hz0 d.b. This may be r e l a t e d t o a change i n c o l l a ps i n g behaviour (BIZOT e t a1 . , 1984), o r glassy t o rubbery t r a n s i t i o n ( VAN DEN BERG, 1981) . 
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This shows a s l i g h t h y s t e r e s i s on t h e whole range as observed a l s o by
